Abstract: We give a progress report on a programme of observations to obtain flux densities at 8.4 GHz for a large sample of radio sources selected from the Parkes 2700 MHz Survey. So far, about 1000 flux measurements have been made with a typical accuracy of 10%.
Introduction
The current version of the Parkes Radio Source Catalogue contains in excess of 8000 radio sources. Unfortunately no information has previously been available at frequencies above 5 GHz except for a very small fraction (around 1%) of these objects. Higher frequency continuum data are desirable for a number of reasons:
(i) It assists in the correct optical identification of sources when used in conjunction with lower frequency information, (ii) It pin-points compact, 'flat-spectrum' sources which are required as radio astrometric standards, (iii) It provides information about the source physics and, in particular, about the high energy particles responsible for the radio emission.
Observations
We are presently making continuum measurements at 8400 MHz of around 1500 radio sources drawn from the Parkes 2700 MHz survey. All objects have S2700 greater than or equal to 0.5 Jy and lie south of the celestial equator. Our observing list includes both 'steep' and 'flat' radio spectrum sources. So far (July 1989), around 1000 sources have been measured at least once, including essentially all those with S27oo>0.7 Jy. In addition, about 150 sources have been measured twice, either to improve on data taken during adverse weather conditions or to establish the internal accuracy of the flux measurements. The fluxes are being obtained on a casual and 'no-interference' basis using the Parkes 64 m radiotelescope during the lead-up to the Voyager //encounter with the planet Neptune using the ESA/NASA noise-adding radiometer and receiver system. Typical system temperatures are close to 30 K and the effective bandwidth is about 50 MHz. Unfortunately beam switching is not possible since the on-axis feed system provides only one, unstabilised continuum channel. While this system is far from optimal for radio astronomy, it is adequate to provide fluxes accurate to better than 10% during typical weather conditions.
For the purposes of observing, we have partitioned the sky J into zones 10 degrees wide in declination and 1 hour wide in I right ascension. Typically each zone contains around 15 sources and requires about 1 hour of observing time. A position calibrator is observed prior to each zone to ensure that the telescope is pointing accurately and a primary or secondary flux j calibrator (see below) is measured at least once interspersed with the target sources.
Flux measurements were made using the 'nodding' technique (see e.g. Wright 1974) and required about 3 minutes per source to achieve a noise standard error of about 25 mJy. However other uncertainties in calibration and the effects of varying telescope gain with zenith angle imply larger errors on strong sources. Overall we believe that our flux densities have a standard error of V0.IS 2 + 0.03 2 Jy, where S is the source flux density in Janskys.
Calibration
We have used as flux standards the strong radio sources PKS1228 + 126 (Virgo A, M87) for which we have assumed a total flux at 8400 MHz of 45.0 Jy and the source PKS0915 -118 (Hydra A) for which we have assumed a total flux of 8.4 Jy. It is unlikely that uncertainties in these fluxes will cause appreciable errors in our programme source data. In addition we have defined a further ten sources as secondary standards and have 'tied' their fluxes to the primary standards mentioned above by a series of repeated observations. To assist in this task, we have also used data taken with 3 dishes of the Australia Telescope compact array at Culgoora during June 1989. The Culgoora data are generally consistent with the Parkes fluxes.
Provisional flux values for the secondary standards (epoch 1989.5) with internal standard errors are given in Table 1 . 
Results
The flux densities obtained to date (July 1989) appear to have the anticipated accuracy of 10%. Bearing in mind the makeshift observing system being used and the variable nature of most radio sources at higher frequencies, we consider this accuracy adequate. However some small improvement in accuracy will be possible as better flux values are determined for the secondary calibrators.
As a test of our overall calibration accuracy we have compared the new fluxes against 8400 MHz fluxes extrapolated from the lower frequency data. These predicted fluxes were obtained by making a quadratic fit to the (logarithmic) fluxes and frequencies between 80 MHz and 5000 MHz. Figure 1 shows the result of this comparison. Undoubtedly, variability at the higher frequencies will have produced some of the scatter apparent in this figure. However, the mean ratio of the newlyobserved fluxes to the predicted fluxes is 0.90 with a standard error of 0.04, suggesting that there are no major, global calibration problems.
The sources we selected for observation were drawn from the Parkes Catalogue without bias as regards the steepness of their radio spectra. However, it is well known that selection by flux at a high frequency, such as 2700 MHz, leads to a sample with appreciably 'flatter' spectra than a sample selected at lower frequencies. Figure 2 shows the distribution of spectral indices defined between 5000 and 8400 MHz using the new data and between 2700 and 5000 MHz using existing data from the Parkes Catalogue.
Three points should be noticed from these figures. First, our sample contained roughly equal numbers of galaxies, quasars and unidentified sources. Second, the distribution of spectral indices is very similar for all three identification categories. Third, the median value of the index changes from around -1.0 at the lower frequencies to a much steeper value of about -1.3 at the higher frequencies. We stress, however, that these values are based on provisional fluxes and may change slightly following improved measurements of our secondary calibrators.
Finally, we intend to complete the project by the end of 1989 and the new data will then be included in the machine-readable version of the Parkes Catalogue. This catalogue is currently available in a VAX/VMS version and will shortly be available in a 'dBase', IBM PC version. Meanwhile the provisional flux densities measured so far are available on an 'as-is' and caveat emptor basis from the authors.
Wright, A. E., 1974, Mon. Not. R. Astron. Soc, 167, 251. Lower: using existing 2700 MHz and 5000 MHz fluxes from the Catalogue. Note that, although the index scales are the same in both cases, the origin is displaced between the two figures.
